The role of the TGF/Smad signaling pathway in peritoneal fibrosis induced by peritoneal dialysis solutions.
Peritoneal dialysis (PD) solutions contribute to peritoneal membrane damage. We investigated how conventional and biocompatible PD solutions with different glucose concentrations affect morphological and functional signs of peritoneal fibrosis as well as the TGF-beta1/Smad signaling pathway in a chronic PD rat model. Non-uremic male Wistar rats (n = 28) were dialyzed thrice daily for 28 days with 20 ml of a conventional solution (Dianeal 1.36%, D1, or 3.86%, D3) or a biocompatible solution (Physioneal 1.36%, P1, or 3.86%, P3). A peritoneal equilibration test was performed. Six rats without dialysis served as controls. The use of conventional solutions, particularly D3, resulted in expansion of the submesothelial compact zone, loss of mesothelial cell layer integrity, hypercellularity, accumulation of collagen I, increased vessel numbers and increased TGF-beta1/Smad expression, but this did not significantly change fluid and solute peritoneal transport characteristics. In comparison with D1 and D3, the use of P1 and P3 was associated with less TGF-beta1/Smad expression and less expansion of the submesothelial cell layer. Our findings indicate that biocompatible solutions with less glucose may decrease the rate of peritoneal fibrosis. The TGF-beta1/Smad pathway is stimulated by PD solutions, representing a plausible pathophysiological mechanism.